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METHOD FOR CURING A THERMOCURABLE MATRIX 

The object of the invention is a method for curing according to the preamble of claim 1 . 

Laying lines for communication and other purposes in occupied areas creates huge costs, 
in particular in urban areas. It has been known for some years to lay data transmission 
cables into sewer lines, i.e. discharge lines. Initially, these cables were directly inserted 
into the inside of the discharge lines using clamps and other mounting elements known 
from prior art and fastened using mechanical means. 

The chemical and mechanical stress by sewage and mandatory cleaning measures using 
brushes or water jets, which can lead to the destruction of the inserted pipes, have lead to 
the search for new methods for laying such lines. One such method comprises for the 
wires to be inserted between a hose, comprising a curable material and inserted into the 
discharge line, and the wall of the channel or line. This allows, on the one hand, to repair 
damaged sewer lines and, on the other hand, to lay data wires protected from chemical 
and mechanical influences. This method is suitable in areas of sewer lines already 
marked for repair. However, if data lines are to be laid exclusively to arbitrarily reach 
buildings in a city without any digging required, the costs for such a method of laying are 
too high. 

From WO 00/06843 it is known to insert data cables or pipes accepting data cables in a 
strip made from a textile web, interlaced yarn, or the like and to connect said strip at a 
suitable location within the sewer lines at its wall. For the optimal connection of the 
curable matrix of the strip, e.g., epoxy resin or the like, the strip is inserted into the line 
with a robot carrying a camera and subsequently pressed to the wall of the line with an 
extendable hose, and then the hose is filled with a hot medium, usually hot water. This 
hot water is circulated in the pipe for several hours and thus the curing of the matrix in 
the strip is achieved as well as a fixed connection to the line wall. Subsequently the hose 
is removed. The storage of large amounts of water and holding its temperature is 
expensive, considering, for example, that a line section measuring 200 meters in length 
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with a line cross-section of one meter requires almost one hundred sixty thousand liters of 
hot water. This can be used only once, because usually there are no storage facilities for 
such amounts until another respective section of laid strip is ready to be cured. 

The object of the present invention is therefore to provide a method to optimally and in a 
cost-effective manner cure pipes for data cables, electric cables, or a strip, made from a 
curable material, for carrying pipes guiding gas or liquids. 

This object is attained by a method according to the features of claim 1. Advantageous 
embodiments of the invention are defined in the dependent claims. 

The temporary use of the pipes already inserted in the strip-shaped carriers to accept data 
cables for inserting the necessary curing heat is not only cheaper by several multiples but 
additionally the heat is inserted in a targeted manner only where it is needed. A few liters 
of water, heated in a simple manner, for example in a gas-operated boiler and/or kept 
warm during the curing process, is sufficient to cure a strip-shaped carrier with a length 
of a hundred meters or more. Although the heat is only guided and distributed in at least 
one pipe located in the strip-shaped carrier, it allows the carrier to be cured over its entire 
width. For pipes accepting several data wires, the hot water can be circulated by way of 
connecting the pipe ends at one end of the strip-shaped carrier and thus it is not necessary 
to return the water exiting at the end or to continuously feed fresh hot water. When at 
least two pipes are used the hot water can flow in opposite directions. This leads to an 
even heat influx to the strip-shaped carrier over the entire length of said strip. 

The invention is explained in greater detail with an illustrated exemplary embodiment for 
laying pipes accepting data cables in discharge lines. 
Shown are: 

Fig. 1 a cross-section through a municipal discharge line or a supply line, 
Fig. 2 a cross-section through a road having two shafts and a discharge line extending 
between said shafts, 
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Fig. 3 a cross-section through a municipal discharge line between two shafts, in an 
enlargement, 

Fig. 4 a longitudinal cross-section through the line 1 and the flexible hose 7 during the 
eversion and contacting of the strip already positioned in the line laid by a robot. 

In Fig. 1, a pipeline or channel made from steel, concrete, ceramics, or plastic is shown 
and marked with the reference numeral 1, with a sickle-shaped strip 4, made from a web 
or the like, being discernible in its apex S. In the strip 5, for example, two empty pipes, 
pipes 5 for short, are embedded for accepting data and electric cables. The strip-shaped 
carrier 4 is held in the position shown here by an elastic hose 7, filled with air, for 
example. 

Of course, the strip 4 can also contact the interior wall of the line 9 laterally at R or at the 
bottom at T and it can be temporarily mounted here prior to the insertion of the hose 7 or 
be held by a robot 6 and/or the installation arm 8. This is particularly used when the strip 
4 must be guided around laterally forking lines 1 1 in the discharge line 1 or when the 
strip 4 is to be inserted into laterally forking lines 1 1 (Fig. 3). The strip-shaped carrier 4 
and/or the textile support structure forming the strip 4 is soaked with a thermally curable 
resin as a matrix 3. Inserting the strip 4 into the line 1 can occur in different manners. 
Here the preferred method uses a robot 6, which inserts the strip-shaped carrier 4 into the 
line 1 and puts it against the interior wall 9 of the line at a suitable position. Immediately 
thereafter the inflatable, flexible hose 7 is inserted, preferably in an eversion process, i.e. 
by blowing in air or pumping in water the eversion moves from the entry side towards the 
exit side and the hose 7 contacts the strip 4, and without any relative motion in reference 
to the strip 4 it is laid by the robot arm 8, and said strip is pressed evenly and tightly 
against the interior wall 9 of the line 1 (Fig. 4) as soon as sufficient pressure has been 
created in the line 7. When these preliminary works have been concluded, at least one 
pipe 5 is connected to a water heater, e.g., a boiler 13. The boiler 13 can be operated with 
gas or electricity. When two pipes 5 are inserted into the strip-shaped carrier 4, in a 
preferred embodiment of the invention, they can be connected to one another at the 
opposite end of section L of the discharge line by a loop-shaped connection pipe 
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positioned such that hot water is guided through the first pipe 5 from the shaft A to the 
shaft B, can be reversed there and flow back into the water heater 13 (Fig. 3). 

Using this measure, in addition to an optimal use of the heated water, an optimal heat 
distribution can be achieved along the section L to be cured between the two shafts A and 
B. 

For the extension of the flexible hose 7, in order to press the strip-shaped carrier 4 to the 
wall, it is sufficient in this case to introduce pressed cold air or cold water, which flows 
rapidly and primarily cheaply through the hose 7. Small leaks usually present in the hose 
7 are irrelevant, because the loss by leakage can easily be compensated by the pump. The 
hose 7 and the pump necessary for the inflation or the feeding of cold water are omitted 
in Fig. 3 for the purpose of better clarity. 

The duration of the heat treatment of the strip 4 by the influx of hot water and the 
temperature of the water must be determined on a case to case basis and depends on the 
resin, which is used as a matrix 3 for the strip 4. 

The invention has been described using the laying of a strip-shaped carrier 4, made from 
textile material and a curable matrix 3, accepting data cables, in non-walkable discharge 
lines. Of course, the same method can also be used in walkable channels, such as the 
ones common in bigger cities. Instead of a pressurized hose 7 for a temporary pressure of 
the strip 4 with the pipes 5 embedded therein, other means, such as for example slats or 
boards can be used, by which the strip-shaped carrier 4 can be temporarily pressed to the 
wall 9 at which is to be mounted. Additionally, instead of pipes 5 accepting data wires, 
pipes for guiding electric cables can also be fastened in this manner. This way it is also 
possible with the method according to the invention to insert pipes into lines or channels, 
in which water or gas shall be fed to buildings later on, for example. 
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Therefore, it is possible within a discharge line also to guide pipes accepting pipelines for 
fresh water or gas as well as data cables and/or to retrofit them in discharge lines or larger 
pipelines without having to perform any digging with the respectively high expenses. 



